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DETAILED ACTION 
Arguments and Amendments 

1. Applicants' amendments and arguments filed 5 July 2005, have been entered and made of 
record 

Response to Amendments and Arguments 

2. Applicant has amended claims 1, 2, and 7 to denote that the image data is quantized to 
single dots rather than pixels. This amendment overcomes the previous rejection utilizing 
Shimada, however, U.S. Patent 4,680,645 by Dispoto et al. is relied upon below to cure the 
deficiencies of Shimada. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. Patent 
5,795,082 by Shimada et al. ("Shimada") in view of U.S. Patent 4,680,645 by Dispoto et al. 
("Dispoto"). 

Regarding claim 1, Shimada discloses a quantization method (figure 12) in which 
quantization processing is applied to data for first and second recording means (figure 5, CI and 
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C2: low- and high-density cyan) which record input image data in a plurality of gradations which 
belong to each of different gradations in substantially the same hue, comprising the steps of: 
inputting multi- value level image data (SI 00, figure 12); 

a first quantization step (SI 40, figure 12) of performing quantization of the image data 
input for the first recording means to data with 3 or more levels which are lower than that of the 
input image data, the first quantization step performing the quantization by conducting error 
correction (column 13, lines 56-67 and figure 17: quantizing the image data into low density dots 
is done by error diffusion); and 

a second quantization step (SI 20, figure 12) of performing quantization of the image data 
input for the second recording means to data with 3 or more levels which are lower than that of 
the input image data, the first quantization step performing the quantization without conducting 
error correction (column 12, lines 40-47 and figure 15: quantizing the image data into high 
density dots is done by dithering), 

wherein at least one of the first and second quantization steps performs quantization of 
the input image data of one dot to multi- value data with 2 levels , so that the corresponding one of 
the first and second recording means may record the image in a plurality of gradations (both 
quantization steps quantize the image data of one dot into one of two levels - as shown figure 18, 
the input image data is quantized into a matrix of dots, wherein each dot is represented in one of 
two levels: either applied or not applied), 

wherein in the first and second quantization steps, one dot of the image data is quantized 
so as to be able to record one dot with three levels and upon recording with a predetermined level 
of the three levels , both of the first recording means and the second recording means are used 
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(i.e. the first and second recording means combine to form a dot in one of three levels: no dot, 
light dot, or dark dot), and 

wherein the first recording means records the image with lower density recording 
material than that used by the second recording means (i.e. first recording means uses light dots, 
and second recording means uses dark dots). 

However, Shimada does not disclose at least one of the first and second quantization 
steps performs quantization of the input image of one dot to multi-value data with 3 or more 
levels , or that one dot of the image data is quantized so as to be able to record one dot with 5 or 
more levels , as claimed. 

Dispoto discloses a system for rendering image data with variable size dots. In particular, 
Dispoto discloses the concept of applying an error diffusion technique to determine dot sizes 
rather than dot placement, as was conventionally done (see column 2, lines 24-28). In particular, 
Dispoto utilizes a table (i.e. figure 1) that correlates density values to dot sizes. A first pixel is 
assigned a corresponding dot size from the density table; then the error between the actual 
density of the pixel and the density from the table is computed and propagated to adjacent pixels 
to determine their respective dot sizes. See column 4, lines 12-63. Thus, Dispoto effectively 
quantizes input image data of a single dot to one of a plurality of sizes. The table in figure 1 
utilizes an arbitrary number of quantized sizes greater than three. It would have been obvious to 
one of ordinary skill in the art at the time of the invention to modify Shimada by Dispoto to 
perform the first quantization of Shimada' s low density dots by Dispoto 's error diffusion 
method, which results in the quantization of image data to one of at least three sizes based on 
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propagated error values, since Dispoto discloses that an error diffusion technique that determines 
dot sizes rather than dot placement achieve several advantages, mostly notably enhanced quality 
of printed images (see column 2, lines 24-52). As a result of the first quantization step 
performing quantization of the input image of one dot to multi-level data with 3 or more levels, 
the first and second quantization steps would combine to record one dot with five or more levels 
(i.e. one of at least three sizes for a light density dot, a high density dot, or no dot). 

Shimada also discloses the corresponding apparatus and storage medium of claims 2 and 
7, which are substantially the same in scope as claim 1 , which claims are obvious over Shimada 
in view of Dispoto for the same reasons as explained above for claim 1. 

Regarding claim 3, Shimada discloses the recording means are of an ink-jet system (e.g. 
figure 4). 

Regarding claim 4, Shimada discloses the first and second recoding means record the 
image with light and black (i.e. dark) ink ("CI" and "C2" in figure 5). 

Regarding claim 5, Shimada discloses the size of the ink drop is controlled when the first 
and second recording means effect recording in a plurality of gradations (i.e. Shimada' s 
recording means controls the size of the high- and low-density ink drops so that the drops are 
uniform as shown in figure 18 and variable according to Dispoto 's teachings). 

Regarding claim 6, Shimada discloses the first and second recording means share a 
region in which both means effect recording while both raising recording levels (e.g. figure 18). 
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Regarding claims 8-10, Shimada discloses the first quantization uses error diffusion, and 
the second quantization uses dithering, as addressed above for claim 1 . 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Colin M. LaRose whose telephone number is (571) 272-7423. If 
attempts to reach the examiner by telephone are unsuccessful, the examinees acting supervisor, 
Jingge Wu, can be reached on (571) 272-7429. The fax phone number for the organization where 
this application or proceeding is assigned is (571) 273-8300. Any inquiry of a general nature or 
relating to the status of this application or proceeding should be directed to the TC 2600 
Customer Service Office whose telephone number is (571) 272-2600. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-2 1 7-9 1 97 (toll-free) . /I / / 
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